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Overview of global carbon emissions

• The construction industry contributes about 
40% of the global carbon emissions .

• In Australia, the construction sector is 
responsible for about 26% of its total energy 
and about 280,000 tons of carbon dioxide 
emissions per day

• Net zero carbon refers to the means of 
reducing greenhouse gas emission possibly to 
nearly zero while any insignificant remnant of 
the emission is re-absorbed from the 
atmosphere (United Nation, 2022). 
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• Many PM-practitioners lack the 
requisite net zero competencies and 
skills 

• This is due to lack of industry-wide 
competency framework for practice.

• It is also unclear the net-zero 
competencies needed for PMs to 
manage infrastructure projects

PM Practitioners   and net-zero
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Urgent need to develop net 
zero carbon competency 
framework

• Delivering net zero carbon infrastructure 

projects require net zero project management 

skills and competencies

• Project managers are urgently required to 

enhance their skills and competencies to 

achieve the net zero carbon ambitions in the 

construction industry
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Research Aim and 
Objectives
Research Aim

The aim of this research is to develop a net zero carbon project management competency maturity 
model for infrastructure projects delivery

Research Objectives

RObj1: Explore and evaluate the critical roles and competencies of Project Managers in achieving net 

zero carbon in infrastructure project lifecycle.  

RObj2: To explore the process categories, key process areas and maturity levels of net zero carbon project 

management and develop a competency maturity model 

RObj3: To test and validate the net zero carbon project management competency maturity model PAGE 8



Key Literature – Roles of PM in delivering net zero carbon 
projects
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No PM roles in Net-zero carbon Infrastructure 
projects delivery

References

1 Integration of zero carbon emission management program in 
project plans

(Ho et al. 2020; Xiang et al. 2023)

2
Determination of zero carbon scope levels of the project 

(Alsharef et al. 2021; Ho et al. 2020; Xiang et al. 2022)

3 Define timelines for the implementation of zero carbon 
programs

(Kniffin et al. 2021; Ramarajan and Reid 2023; Sonta 2020)

4
Assess embodied carbon cost in projects

(Dirani et al. 2020; Stiles et al. 2024)

5 Ensure indoor air quality and lowest carbon emissions (Alsharef et al. 2023)

6 Promote inclusive leadership towards achieving net zero carbon 
in projects

(Alsharef et al. 2021; Raoufi and Fayek 2023)

7 Devise and disseminate information about climate change 
adaptation for the project to external stakeholders

(Brooks et al. 2018; Tavares 2024)

8

Implement climate and emission risk mitigation strategies

(Hamouche 2023; Pirzadeh and Lingard 2021; van der Molen et al.  
2020)

9 Rollout a roadmap towards net-zero and circular procurement 
for materials

(van der Molen et al. 2024)

10 Design strategic net-zero policies for projects (Pamidimukkala and Kermanshachi, 2024)



Key Literature – PM roles
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No PM roles in Net-zero Infrastructure Projects 
delivery

References

11
Monitor timeline to meet net-zero targets 

(International Labour Organisation Office 2024)

12 Ensure equitable sharing of administrative net zero 
carbon related tasks on projects

(Koch and Schermuly 2021)

13 Collect and analyze data on sustainable implementation 
of net-zero project policies

(Koch and Schermuly 2021; Sonta 2023)

14 Provide industry-specific coaching for zero carbon 
policies

(Koch and Schermuly 2021; Sonta 2022)

15 Work with the team to establish future-facing insights 
into climate resilience for project

(Brooks et al. 2018; Tavares 2024)

16 Conduct deep analysis of emission status of the projects (Koch and Schermuly 2021; Sonta 2020)

17 Inspect and fix climate adaption problems in projects (Koch and Schermuly 2021; Sonta 2023)

18 Determine  the lifecycle cost of net-zero carbon in the 
project

(Koch and Schermuly 2021; Sonta 2021)

19 Ensures competitive tendering for subcontracts works in 
a net-zero projects 

(Kniffin et al. 2021; Ramarajan and Reid 2013; Sonta 2024)



Key Literature – PM Net zero carbon core competencies
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No PM Net Zero Carbon core competencies References

1 Net-zero oriented leadership and governance 
qualities

(Hamouche 2023; Kniffin et al. 2024)

2 Financial budgeting skills to transition to net-zero 
projects

(Alsharef et al. 2022; Pamidimukkala and Kermanshachi 2023)

3

Business case qualities for climate change action 

(Deloite 2022)

4

Net-zero procurement management

(Firm 2024; Raoufi and Fayek 2021)

5 Quality assurance and verification of net-zero 
transactions 

(Safapour et al. 2020)

6 Personnel and team management (McKinsey & Company 2023; Stiles et al. 2021)

7 Stakeholder engagement and sustainable 
communications

(McKinsey & Company 2023)

8

Dispute resolution and path to zero carbon targets

(World Health Organization and International Labour Organisation Office 2021)

9 Diversity, equity and inclusion qualities (McKinsey & Company 2020)

10

Ethics, compliance and professionalism 

(Alsharef et al. 2021; Kniffin et al. 2021)



Key Literature – PM competencies
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No PM Net Zero Carbon core competencies References

11
Integrated climate-friendly project planning

(Deloite 2022; McKinsey & Company 2023)

12 Schedule and roadmap management towards 
net-zero 

(Deloite 2022)

13
Net-zero transition risk management capabilities

(McKinsey & Company 2023)

14
Change management towards climate adaptation 

(McKinsey & Company 2023)

15
Sustainable contract management 

(Kniffin et al. 2024)

16 Net zero carbon and sustainability benefits 
management

(Koch and Schermuly 2023)



Key Literature – PM competencies
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Process Categories (Main competencies)/ KPAs (Sub Competencies)
Project governance and planning towards net zero 
attainment competencies Net-zero oriented leadership and governance qualities
 Financial budgeting skills to transition to net-zero projects
 Business case qualities for climate change action 
 Net-zero procurement management
 Quality assurance and verification of net-zero transactions 
 Integrated climate-friendly project planning
 Schedule and roadmap management towards net-zero 
  
Net zero stakeholder management competencies Personnel and team management
 Stakeholder engagement and sustainable communications
 Dispute resolution and path to zero carbon targets
 Diversity, equity and inclusion qualities
 Ethics, compliance and professionalism 
  
  
Net zero risk management competencies Net-zero transition risk management capabilities
 Change management towards climate adaptation 
 Sustainable contract management 

Net zero carbon and sustainability benefits management



RESEARCH METHOD  

Objective 2 - To explore the process categories, 
key process areas and maturity levels of net zero 
carbon project management and develop a 
competency maturity model

 

Literature Review & Three round 

Delphi Interviews

Objective 1 - Explore and evaluate the critical 
roles and competencies of Project Managers in 

achieving net zero carbon in infrastructure 
project lifecycle

Literature Review & Questionnaire 

Survey

Objective 3- To test and validate the net zero 
carbon project management competency 
maturity model

 

 



RESEARCH METHOD  

❑ Respondent selection (2 stage approach)
� Purposive sampling with pre-defined criteria

❖ Pre-defined criteria:
o Have in-depth knowledge on net zero carbon emission and practices 

o Have adequate direct hands-on working (at least one project) PM 
experience

o Senior management level or authority (3 round Delphi interviews and 
pilot study)

� Snowballing method

❖ Identified respondents were opportunistically asked to 
suggest potential colleagues 



International Questionnaire Survey

3-Section  

Questionnaire
Respondents’ demographic, roles of PM in delivering 

net zero carbon projects and PM net zero 

competencies
Purposive 

sampling and 

Snowballing 

83 valid responses were received from PM-  

practitioners in AEC sectors

4 Months Data collection from April to July 2024
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Country of respondents Number of sustainability/ green building and/ or 
net zero related infrastructure projects involvedAngola 1

Australia 29
Barbados 3
Brazil 4
China 12
Congo 1
Ghana 2
Greece 4
India 3
Indonesia 3
Kenya 4

New Zealand 1
Nigeria 3

Sierra Leone 1

South Africa 1
Sweden 1

United Kingdom 5

United States 5
Total 83

Questionnaire Respondents Profile
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Educational background Years of Industrial Experience
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Sectors of the sustainability/ green building and/ or net zero 
related infrastructure projects

Housing/Real estate 39

Schools/Education 28

Transport (rails, roads, 
tunnels etc) 18
Courts buildings 9

Energy/Power 10

Health/Hospitals 5
 ICT 2
Prisons 1

 Water and Sewage 3

Commercial buildings 5
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Size of the sustainability/ green building and/ or net zero related 
infrastructure projects 

Small (less than $5 million) 62

Medium ($5 million to $50 million) 12

Large ($51 million to $500 million) 5

Mega (more than $500 million) 4



What are the Critical PM roles in delivering net zero 
carbon projects

6PAGE 
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Roles of PM in delivery net-zero projects N Mean
Std. 

Deviation
Normalisation 

value Ranking

Allocates adequate resources to managing decarbonisation risk 83 4.58 0.665 1.00 1

Integration of zero carbon emission management program in project plans 83 4.51 0.592 0.97 2

Monitor key indicators and internal controls on decarbonisation risks and performance 83 4.49 0.651 0.96 3

Design strategic net-zero policies for projects 83 4.48 0.739 0.96 4

Analysis of the environmental impacts of the net-zero projects 83 4.47 0.817 0.95 5

Ensures that a positive risk culture is embedded in zero project plans. 83 4.17 0.659 0.82 6

Rollout a roadmap towards net-zero and circular procurement for materials 83 4.13 0.88 0.80 7

Implement climate and emission risk mitigation strategies 83 4.08 0.844 0.78 8

Monitoring of sustainability fitted equipment and appliances in project 83 3.89 0.681 0.69 9

Determination of zero carbon scope levels of the project 83 3.81 0.876 0.66 10

Involve external stakeholders in developing net zero carbon plan for the project 83 3.81 0.818 0.66 11

Define timelines for the implementation of zero carbon programs 83 3.8 0.972 0.65 12

Assess embodied carbon cost in projects 83 3.75 1.01 0.63 13

Determine zero energy building materials suppliers and manufacturers 83 3.73 0.717 0.62 14

Devise and disseminate information about climate change adaptation for the project to external 
stakeholders 83 3.7 0.852 0.61 15

Complete drawings, drafts and blueprints inclusive of net-zero issues 83 3.59 0.781 0.56 16

Ensure indoor air quality and lowest carbon emissions 83 3.45 1.015 0.50 17

• Selecting the critical PM net zero roles using normalization
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Principal groups (Roles) 
Factor 

loadings
Eigenvalu

es
Variance 

explained
Cumulative variance 

explained
Development of net zero carbon project implementation plan and timeline 5.737 33.746 33.746
Involve external stakeholders in developing net zero carbon plan for the project 0.806
Define timelines for the implementation of zero carbon programs 0.763
Monitoring of sustainability fitted equipment and appliances in project 0.755
Allocates adequate resources to managing decarbonisation risk 0.694
Ensure indoor air quality and lowest carbon emissions 0.660
Complete drawings, drafts and blueprints inclusive of net-zero issues 0.600
Devise and disseminate information about climate change adaptation for the project to 
external stakeholders 0.523
Integration of zero carbon emission management program in project plans 0.509
Defining net zero carbon project scope levels 3.437 20.22 53.966
Determination of zero carbon scope levels of the project 0.823
Rollout a roadmap towards net-zero and circular procurement for materials 0.814
Ensures that a positive risk culture is embedded in zero project plans. 0.758
Development of net zero carbon risk management strategies 1.521 8.947 62.913
Implement climate and emission risk mitigation strategies 0.813
Design strategic net-zero policies for projects 0.689
Assess embodied carbon cost in projects 0.621
Utilise net-zero carbon construction materials 1.333 7.839 70.751
Determine zero energy building materials suppliers and manufacturers 0.717
Analysis of the environmental impacts of the net-zero projects 0.681
Continuous monitoring of net-zero carbon performance 1.003 5.9 76.651
Monitor key indicators and internal controls on decarbonisation risks and performance 0.918

Groupings of the Roles using Factor analysis 
technique



Fuzzy Synthetic Evaluation (FSE) analysis of PM roles in net 

zero carbon project delivery
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Principal groups (Roles) Weightings MF of Roles (Level 3) MF of Principal roles (Level 2)

Development of net zero carbon project implementation plan and timeline (0.010, 0.044, 0.227, 0.422, 0.297)

Involve external stakeholders in developing net zero carbon plan for the project 0.122 (0.012, 0.048, 0.229, 0542, 0.169)

Define timelines for the implementation of zero carbon programs 0.121 (0.012, 0.048, 0.373, 0265, 0.301)

Monitoring of sustainability fitted equipment and appliances in project 0.124 (0.012, 0.024, 0.145, 0.699, 0.120)

Allocates adequate resources to managing decarbonisation risk 0.146 (0.000, 0.000, 0.096, 0.229, 0.675)

Ensure indoor air quality and lowest carbon emissions 0.110 (0.012, 0.217, 0.217, 0.422, 0.133)

Complete drawings, drafts and blueprints inclusive of net-zero issues 0.115 (0.012, 0.024, 0.446, 0.398, 0.120)

Devise and disseminate information about climate change adaptation for the project to external 
stakeholders 0.118 (0.024, 0.337, 0.458, 0.157, 0.118)

Integration of zero carbon emission management program in project plans 0.144 (0.000, 0.000, 0.048, 0.398, 0.554)

Defining net zero carbon project scope levels (0.004, 0.028, 0.209, 0.440, 0.319)

Determination of zero carbon scope levels of the project 0.315 (0.012, 0.024, 0.349, 0.373, 0.241)

Rollout a roadmap towards net-zero and circular procurement for materials 0.341 (0.000, 0.036, 0.217, 0.325, 0.422)

Ensures that a positive risk culture is embedded in zero project plans. 0.344 (0.000, 0.024, 0.072, 0.614, 0.289)

Development of net zero carbon risk management strategies (0.012, 0.046, 0.149, 0.390, 0.403)

Implement climate and emission risk mitigation strategies 0.331 (0.000, 0.060, 0.133, 0.470, 0.337)

Design strategic net-zero policies for projects 0.364 (0.012, 0.012, 0.036, 0.361, 0.578)

Assess embodied carbon cost in projects 0.305 (0.024, 0.072, 0.301, 0.337, 0.265)

Utilise net-zero carbon construction materials (0.007, 0.028, 0.179, 0.396, 0.391)

Determine zero energy building materials suppliers and manufacturers 0.455 (0.000, 0.048, 0.277, 0.566, 0.108)

Analysis of the environmental impacts of the net-zero projects 0.545 (0.012, 0.012, 0.096, 0.253, 0.627)

Continuous monitoring of net-zero carbon performance

Monitor key indicators and internal controls on decarbonisation risks and performance 1.000 (0.000, 0.012, 0.048, 0.373, 0.566) (0.000, 0.012, 0.048, 0.373, 0.566)



FSE analysis of PM roles in net zero carbon project delivery
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Principal groups (Roles) Index Ranking 
Development of net zero carbon project implementation plan and 
timeline 3.95 5th 
Defining net zero carbon project scope levels 4.04 4th 
Development of net zero carbon risk management strategies

4.13 3rd 
Utilise net-zero carbon construction materials

4.14 2nd 

Continuous monitoring of net-zero carbon performance 4.49 1st 

Overall FSE index is 4.1

• Indicating that when the critical roles are carefully implemented it will result in the 

successful achievement of net zero carbon targets in projects 



Ranking of PM Net zero carbon competencies 
S/N Net zero competencies Mean Std. Deviation Normalisation value Ranking 

NZC16 Net zero carbon and sustainability benefits management 4.58 0.627 1.00 1

NZC4 Net-zero procurement management 4.42 0.646 0.90 2

NZC5 Quality assurance and verification of net-zero transactions 4.25 0.678 0.79 3

NZC14 Change management towards climate adaptation 4.01 0.819 0.64 4

NZC12 Schedule and roadmap management towards net-zero 3.78 1.013 0.50 5

NZC15 Sustainable contract management 3.76 0.85 0.48 6

NZC2 Financial budgeting skills to transition to net-zero projects 3.69 0.974 0.44 7

NZC6 Personnel and team management 3.67 0.813 0.43 8

NZC11 Integrated climate-friendly project planning 3.66 1.074 0.42 9

NZC13 Net-zero transition risk management capabilities 3.66 0.859 0.42 10

NZC3 Business case qualities for climate change action 3.61 0.73 0.39 11

NZC1 Net-zero oriented leadership and governance qualities 3.43 0.952 0.28 12

NZC10 Ethics, compliance, and professionalism 3.18 0.885 0.12 13

NZC7 Stakeholder engagement and sustainable communications 3.12 1.12 0.08 14

NZC8 Dispute resolution and path to zero carbon targets 3.01 1.132 0.01 15

NZC9 Diversity, equity, and inclusion qualities 2.99 1.174 0.00 16



PM Net zero competencies – Fuzzy synthetic analysis
S/N Principal groups of PM net zero competencies Weightings MF of NZCs (Level 3) MF of NZCGs (Level 2)

NZCG1 Project governance and planning towards net zero attainment competencies (0.012, 0.106, 0.323, 0.361, 0.198)

NZC1 Net-zero oriented leadership and governance qualities 0.237
(0.036, 0.108, 0.349, 0.398, 
0.108)

NZC3 Business case qualities for climate change action 0.249
(0.000, 0.024, 0.458, 0.398, 
0.120)

NZC11 Integrated climate-friendly project planning 0.253
0.012, 0.145, 0.289, 0.277, 
0.277)

NZC12 Schedule and roadmap management towards net-zero 0.261
(0.000, 0.145, 0.205, 0.373, 
0.277)

NZCG2 Net zero stakeholder management competencies (0.054, 0.276, 0.318, 0.244, 0.108)

NZC7 Stakeholder engagement and sustainable communications 0.254
(0.072, 0.205, 0.398, 0.181, 
0.145)

NZC8 Dispute resolution and path to zero carbon targets 0.245
(0.072, 0.313, 0.241, 0.277, 
0.096)

NZC9 Diversity, equity, and inclusion qualities 0.243
(0.072, 0.337, 0.253, 0.205, 
0.133)

NZC10 Ethics, compliance, and professionalism 0.259
(0.000, 0.253, 0.373, 0.313, 
0.060)

NZCG3 Net zero risk management competencies (0.000, 0.018, 0.359, 0.339, 0.284)

NZC14 Change management towards climate adaptation 0.516
(0.000, 0.012,0.289,  0.373, 
0.325)

NZC15 Sustainable contract management 0.484
(0.000, 0.024, 0.434, 0.301, 
0.241)



FSE analysis of PM net zero carbon competencies in project 

delivery
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Principal groups of PM net zero 
competencies Index Ranking

Project governance and planning towards 
net zero attainment competencies 3.724 2nd

Net zero stakeholder management 
competencies 3.063 3rd

Net zero risk management competencies 3.890 1st



Development of Net Zero Carbon Project Management 

Competency Maturity Model
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Delphi Respondents’ Profile
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Education Size of net zero/sustainability 
related project

PM-oriented works  
experience

Sector of net zero/sustainability 
related project

EXP 1 PhD Medium ($5 million to $50 
million)

21 years or above ICT project

EXP 2 Master’s degree Large ($51 million to $500 
million)

16 years Telecommunication projects

EXP 3 PhD Medium ($5 million to $50 
million)

5 years School/Education projects

EXP 4 Master’s degree Large ($51 million to $500 
million)

10 years All government projects

EXP 5 Master’s degree Small (less than $5 million) 15 years Health/hospital projects

EXP 6 Master’s degree Mega (more than $500 million) 5 years Transportation projects

EXP 7 Master’s degree Large ($51 million to $500 
million)

16 years Schools/Education projects

EXP 8 Master’s degree Large ($51 million to $500 
million)

15 years Schools/Education projects; 
Transportation projects and 
mining projects

EXP 9 Master’s degree Small (less than $5 million) 20 years Health/hospital projects

EXP10 Bachelor’s degree Large ($51 million to $500 
million)

5 years Health/hospital projects and 
Schools projects



STEP 1 - Evaluation of Net Zero Carbon Project Management Competency Maturity characteristics  

by respondents  
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Main competency Sub competencies 
(KPAs)/ Elements

Maturity Levels and their Characteristics AGREE (No. of 
respondents)

DISAGREE 
(Modify) (No. of 
respondents)

Project governance 
and planning towards 
net zero attainment 
competencies

Net-zero oriented 
leadership and 
governance qualities

LEVEL 1 - Beginner/knowledge level
Demonstrate basic knowledge about good leadership and existing governance structures 
towards attainment of net-zero carbon emission in projects.

9 1

LEVEL 2 - Competent level
Ability to apply inclusive leadership and governance skills to accept and tackle the realities of 
carbon emissions in projects

9 1

LEVEL 3 - Expert level
Conceive and lead the strategic vision and governance systems towards the attainment of 
sustainable and circular least emissions in projects.

9 1

Financial budgeting 
skills to transition to 
net-zero projects

LEVEL 1 - Beginner/knowledge level
Demonstrate knowledge about net-zero financial investment in projects coupled with the 
organization’s financial plan and reporting systems towards reduction of carbon emissions.

9 1

LEVEL 2 - Competent level
Ability to assess the efficacy of budgets to achieve climate adaption and resilience in projects 
through feasibility studies and investment appraisal options  

9 1

LEVEL 3 - Expert level
Capacity to supervise net-zero budget allocations, implementation and financial risks through 
advanced insight and assessment into the expected cashflow outcomes of the project.

10 0

Business case 
qualities for climate 
change action 

LEVEL 1 - Beginner/knowledge level
Demonstrate basic information and understanding about the critical nature of climate crisis in 
infrastructure projects; the mechanisms to mitigate it and the stakeholders deeply affected by 
climate crisis 

9 1

LEVEL 2 - Competent level
Ability to analyse and demonstrate climate risk management skills in infrastructure projects 9 1

LEVEL 3 - Expert level
Establish and monitor business cases to align with net zero goals together with appropriate 
measures to adapt the likely consequences of climate change. Communicate efficient project 
delivery strategies to stakeholders on carbon reduction and climate change. 

10 0



Net Zero Carbon Project Management Competency Maturity characteristics   
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Net-zero procurement 
management

LEVEL 1 - Beginner/knowledge level
Demonstrate adequate understanding on climate-friendly supply chain method, project organization’s approach to 
net-zero procurements and circular green supplies.

10 0

LEVEL 2 - Competent level
Ability to disseminate the information in low carbon procurement frameworks; analysis the progress of net-zero 
supply chains and make corrective actions in accordance with procurement contract agreements

10 0

LEVEL 3 - Expert level
Take strategic decisions including social and environmental issues in procurement contracts. Able to implement and 
supervise appropriate controls on supply chains towards sustainable procurements in infrastructure projects.

10 0

Quality assurance and 
verification of net-zero 
transactions 

LEVEL 1- Beginner/knowledge level
Obtain appropriate information from valid sources to inform the lowest-carbon reviews of projects and get involved 
with the relevant stakeholders to adhere to reviews and quality standards to achieving climate resilient projects 

9 1

LEVEL 2 - Competent level
Ability to effectively review the resources and transactions on incorporating net-zero models into construction 
activities.

9 1

LEVEL 3 - Expert level 
Develop, implement, and maintain recommendations for corrective actions in review of climate resilience projects 
with quality measures at each stage of the project.

9 1

Integrated 
climate-friendly project 
planning

Beginner/knowledge level 
Demonstrate knowledge of formats for integrated plans in sustainable infrastructure project. 10 0

Competent level
The ability to apply the definition in detailed planning to zero carbon projects with continual assessment of the 
progress of integrated plan concerning net-zero targets.

10 0

Expert level 
Development and integration of strategic integrated plans for climate action and environmental conscious projects 10 0
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Net zero 
stakeholder 
management 
competencies

Personnel and team 
management

LEVEL 1 - Beginner/knowledge level
Knowledge of what constitutes a training and development strategy to transition workers net-zero 
project management.

9 1

LEVEL 2 - Competent level 
Ability to evaluate and uplift the capabilities of workers and organisational learning to attain 
lowest carbon emissions

9 1

LEVEL 3 - Expert level 
Meet the balancing demands and improve individual and team strengths to net-zero levels 
together with continuous improvement programs 

9 1

Stakeholder 
engagement and 
sustainable 
communications

LEVEL 1 - Beginner/knowledge level
Knows stakeholder interests, requirements, and levels of communications towards net-zero 
projects 

10 0

LEVEL 2 - Competent level 
Ability to analysis and report the effectiveness of stakeholder engagement and communication 
plans to support carbon reduction project activities.  

10 0

LEVEL 3 - Expert level
Set strategic meetings with stakeholders and disseminate information on net-zero and sustainable 
circular project management 

10 0

Dispute resolution and 
path to zero carbon 
targets

LEVEL 1 - Beginner/knowledge level 
Knowledge of ways to identify conflict in sustainable construction activities, land use and 
investments in clean energy.

10 0

LEVEL 2 - Competent level 
Ability to determine the optimal solution to satisfy aggrieved parties in net-zero project 
requirements with comprehensive measures on conflict resolution. 

10 0

LEVEL 3 -Expert level 
Implement an effective monitoring and clear processes to mitigate contract disputes with 
pathways to resolve future role and stakeholder conflicts 

10 0
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Diversity, equity and inclusion qualities LEVEL 1 -Beginner/knowledge level 

Knowledge of fair treatment of workers where leaders seek information about the 
diversity and inclusion policies of a project including women and minorities in project 
policy framework 

9 1

LEVEL 2 - Competent level 
Capacity to maximise the opportunities presented by a diverse team and lead them to 
achieve net-zero goals. Communicate effectively to diverse community to create and 
sustain an inclusive workplace

9 1

LEVEL 3 -Expert level 
Build and maintain long-term inclusive environment that embraces diverse cultures 
towards achieving net zero targets in projects. This is attained through proactive 
research into different kinds of cultures, orientations, and preferences of workers

9 1

Ethics, compliance, and professionalism LEVEL 1 -Beginner/knowledge level 
Act in accordance with basic organizational and professional information on codes of 
conduct towards climate change mitigation policy and net zero targets

10 0

Competent level 
Ability to analyze the ethic codes necessary for net-zero project delivery and report the 
lapses that compromise professional ethics and conduct in net-zero projects 

10 0

Expert level 
Encourage a safe and effective professional working environment with strong 
adherence to professional standards and ethics by implementing long-term action plan 
for inclusive workplace towards sustainable project deliveries and meeting climate 
change mitigation plans

10 0
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Net zero risk 
management 
competencies 

Net-zero transition 
risk management 
capabilities

Beginner/knowledge level
Demonstrate basic knowledge on the key climate risks of infrastructure projects 9 1

Competent level 
Capacity to examine the implications of the climate risks and respond zero-carbon transition 
lapses

9 1

Expert level
Ability to implement multidimensional risk management frameworks for managing climate risks 
in projects; and monitor progress of climate risk response for net-zero infrastructure projects

9 1

Change management 
towards climate 
adaptation 

Beginner/knowledge level
Demonstrate basic knowledge in tools and techniques available to proactively embrace 
sustainability project change and have basic information about all the climate resilient based 
options to change.

10 0

Competent level 
Managerial skills on the variations and change requests in a controlled way and assess the 
methods of analysing patterns of change in inclusive project management.

10 0

Expert level 
Promote and adhere to sustainable change in working practices on the infrastructure projects 
with continuous improvement in change management.

10 0
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Sustainable contract 
management 

Beginner/knowledge level

Demonstrate adequate understanding on contract exclusions and the primary terms and clauses in 
standard forms related to carbon emissions in project

9 1

Competent level
Ability to apply administer contractual agreements related to net zero targets and climate change 
mitigation plans in projects 

9 1

Expert level
Capacity to drive the project's strategic directions towards the attainment of the net zero and 
climate change contract requirements. Able to monitor and support optimised net-zero contract 
dispute measures

9 1

Net zero carbon and 
sustainability 
benefits 
management

Beginner/knowledge level
Demonstrate adequate understanding on the identification of net zero and sustainability projects 
benefits 

10 0

Competent level
Ability to identify, capture and protect net zero carbon and sustainability benefits in projects 10 0

Expert level
Capacity to develop and implement net zero carbon and sustainability benefit plan, assess the 
risks associated with achieving the benefits and review the benefit results/outcomes 

10 0
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Sample of Maturity Assessment Questions
S/N PM Net zero competencies Maturity Levels and their definitions Maturity assessment 

characteristics
Please tick the maturity assessment characteristic that 
is applicable to you. For each competency, please tick 
ONLY one response 

1 Net-zero oriented 
leadership and 
governance qualities

LEVEL 1 - Beginner/knowledge level-
Demonstrate basic knowledge about good 
leadership and existing governance 
structures towards attainment of net-zero 
carbon emission in projects.

I have adequate knowledge about 
good leadership and governance 
towards achieving net zero targets 
in projects

 
☐

 LEVEL 2 - Competent level-
Ability to apply inclusive leadership and 
governance skills to accept and tackle the 
realities of carbon emissions in projects

I have developed the ability to 
apply inclusive leadership and 
governance skills in net zero carbon 
projects

☐

 LEVEL 3 - Expert level-
Conceive and lead the strategic vision and 
governance systems towards the 
attainment of sustainable and circular least 
emissions in projects.

I have developed the ability and 
capacity to lead the strategic vision 
and governance systems towards 
achieving net zero and 
sustainability in projects

☐

2 Financial budgeting 
skills to transition to 
net-zero projects

LEVEL 1 - Beginner/knowledge level- 
Demonstrate knowledge about net-zero 
financial investment in projects coupled 
with the organization’s financial plan and 
reporting systems towards reduction of 
carbon emissions.

I understand net-zero financial 
investments and financial reporting 
systems 

☐

 LEVEL 2 - Competent level-
Ability to assess the efficacy of budgets to 
achieve climate adaption and resilience in 
projects through feasibility studies and 
investment appraisal options  

I possess the skills to undertake 
investment appraisal of net-zero 
projects

☐

 LEVEL 3 - Expert level-
Capacity to supervise net-zero budget 
allocations, implementation and financial 
risks through advanced insight and 
assessment into the expected cashflow 
outcomes of the project.

I can supervise and assess 
cashflows of net-zero investments 

☐
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Respondent ID Education Size of net 
zero/sustainability 
related project

PM-oriented works  
experience

Sector of net 
zero/sustainability 
related project

EXP 1 PhD Medium ($5 million to $50 
million)

21 years or above ICT project

EXP 2 Master’s degree Large ($51 million to $500 
million)

16 years Telecommunication projects

EXP 5 Master’s degree Small (less than $5 million) 15 years Health/hospital projects

EXP 6 Master’s degree Mega (more than $500 
million)

5 years Transportation projects

Respondents profile
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S/N Principal groupings on SCMs and PCMs Weightings MF of SCMs (Level 3) MF of PCMs (Level 2)

PCM1 Project governance and planning towards net zero attainment competencies (0.750, 0.250, 0.000)

SCM1 Net-zero oriented leadership and governance qualities 0.250 (0.000, 1.000, 0.000)

SCM2 Financial budgeting skills to transition to net-zero projects 0.125 (1.000, 0.000, 0.000)

SCM3 Business case qualities for climate change action 0.125 (1.000, 0.000, 0.000)

SCM4 Net-zero procurement management 0.125 (1.000, 0.000, 0.000)

SCM5 Quality assurance and verification of net-zero transactions 0.125 (1.000, 0.000, 0.000)

SCM11 Integrated climate-friendly project planning 0.125 (1.000, 0.000, 0.000)

SCM12 Schedule and roadmap management towards net-zero 0.125 (1.000, 0.000, 0.000)

PCM2 Net zero stakeholder management competencies (0.429, 0.571, 0.000)

SCM6 Personnel and team management 0.143 (1.000, 0.000, 0.000)

SCM7 Stakeholder engagement and sustainable communications 0.286 (0.000, 1.000, 0.000)

SCM8 Dispute resolution and path to zero carbon targets 0.143 (1.000, 0.000, 0.000)

SCM9 Diversity, equity, and inclusion qualities 0.286 (0.000, 1.000, 0.000)

SCM10 Ethics, compliance, and professionalism 0.143 (1.000, 0.000, 0.000)

PCM3 Competent team with committed leadership  (0.143, 0.857, 0.000)

SCM13 Net-zero transition risk management capabilities 0.143 (1.000, 0.000, 0.000)

SCM14 Change management towards climate adaptation 0.286 (0.000, 1.000, 0.000)

SCM15 Sustainable contract management 0.286 (0.000, 1.000, 0.000)

SCM16 Net zero carbon and sustainability benefits management 0.286 (0.000, 1.000, 0.000)

EXP 1 – Maturity Level Calculation using FSE 
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EXP1 – Maturity Calculation using FSE 

0.454545 0.545455 0 Overall 1.545

1 2 3 SCORE

Competent 

Level

 

Overall maturity levels score 
interpretation

0 to 1.4 – Beginner Level

1.5 to 2.4 - Competent Level

2.4 to 3.00 – Expert Level
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EXP2 – Maturity Calculation using FSE 

0 0.461538 0.538462 Overall 2.538

1 2 3 SCORE Expert Level
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EXP5 – Maturity Calculation using FSE 

0.178571 0.714286 0.107143 Overall 1.929

Competent 

Level
1 2 3 SCORE
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EXP 6– Maturity Calculation using FSE 

0 0.526316 0.473684 Overall 2.474
1 2 3 SCORE Competent Level
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No. Validation Aspects/Questions 
EXP2 EXP6 EXP5 Mean

1
The overall maturity score represents my net zero carbon project management 
competency level

5 4 4 4.33

2
The net zero carbon project management maturity questions are comprehensive and 
appropriate

4 4 3 3.67

3
The net zero carbon project management maturity questions are practical 
appropriate?

4 3 3 3.33

4
The net zero carbon project management maturity questions are sufficient to assess 
practitioners overall net zero project management competency 

5 4 3 4.00
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• Continuous monitoring of net-zero carbon 
performance

• Utilise net-zero carbon construction materials
• Development of net zero carbon risk 

management strategies
• Defining net zero carbon project scope 

levels 
• Development of net zero carbon project 

implementation plan and timeline 

• Net zero risk management 
competencies 

• Project governance and planning 
towards net zero attainment 
competencies

• Net zero stakeholder management 
competencies

Key role of PM in delivering net zero carbon 
projects 

Key Net Zero Carbon PM Competencies 
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• Each of the major roles and competencies have at least 3 sub roles or competencies 
which should be carefully observed

• Validation results indicate that the PM Net zero carbon competency model is practical 
and reliable to effectively assess the competency level of PMs 

• It is suggested that PM organizations will encourage its staff to assess their net zero 
competencies using the maturity model

• Net zero competency training modules and toolkit should be developed for staff
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